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Summary We present the case of a patient with syncope with repetition over 12 years, with a
clinical proﬁle not clearly related with a cardiogenic origin, who was studied by several medical
specialties without any accurate diagnosis. After subcutaneous loop recorder implantation, we
were able to demonstrate how seizures acted as a trigger in the genesis of an exaggerated
cardio inhibitory reﬂex.
A new entity has been described, known as ‘‘ictal asystole’’, in patients with focal epilepsyepilepsy;
Pacemaker mostly from the temporal lobes and has been implicated as a cardiac cause of sudden unex-
plained death in epilepsy.
We think this case could add new information about some patients who are at high risk of
death but they are misdiagnosed.
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Introduction
Ictal asystole is a weird and unknown entity which could be
behind sudden unexpected death in epilepsy. The etiopatho-
logical mechanisms involved are still discussed and not clear.
We present an interesting case related to this pathology
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hich could be interesting and helpful to other cardiologist
n recognition and treatment of patients with similar clinical
resentation.
ase report
e introduce the case of a 69-year-old man with hyper-
ension and dyslipidemia as risk factors. He was admitted
o the hospital in 1997 because of chest pain accompanied
y left bundle branch block and he therefore underwent
hrombolysis with recombinant tissue plasminogen activa-
or. At that time, he reported having suffered up to three
pisodes of transient loss of consciousness. An ischemia test
Published by Elsevier Ltd. All rights reserved.
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wFigure 1 Diagram showing the rate proﬁle of the
as performed with an inconclusive result and the coronary
ngiogram did not show any signiﬁcant lesions. The transtho-
acic echocardiogram showed left ventricular dimensions in
he upper limit of normality. The 24-h electrocardiogram-
olter recorded sinus rhythm as baseline without signiﬁcant
auses or rhythm disturbances. Finally, those episodes of
nconsciousness were attributed to a vasovagal mechanism.
In 2000, he was assessed by the service of neurology for
further syncopal episode. On this occasion an electroen-
ephalogram and nuclear magnetic resonance imaging (MRI)
ere performed, and both of themwere normal. The patient
ontinued to have several episodes of loss of consciousness,
ome of them accompanied by tongue biting. Suspecting
eizures, a computerized tomography was requested, which
as also normal. During 2001 and 2002 the patient continued
ith the same clinic. Several other tests were requested. A
ertebral- and angio-MRI were normal and positron emission
omography (PET) showed evidence of a focal metabolism
symmetry at the level of the medial and inferior left tem-
oral lobe, without a clear epileptogenic focus. Treatment
ith neosidantoine was started with transient improvement.
In June 2009, the patient was readmitted for new syn-
opal episodes preceded by dizziness. A new transthoracic
chocardiogram showed no differences compared with the
ne performed several years before.
During a multidisciplinary session, this case was pre-
ented to the arrhythmia unit. An electrophysiology study
as requested, in which an interval HV of 73ms was mea-
ured [ﬁrst-degree infrahisian atrioventricular (AV) block].
he Wenckebach point was demonstrated to be suprahisian
nd it was registered at 390ms. The recovery time of the
inus node was also normal. There was no demonstration
f double nodal physiology. The effective refractory period
f the AV node was 500/310ms. No other arrhythmias were
nduced by a complete stimulation protocol.
Because the clinical cause of the syncopal episodes was
ot clearly related to a cardiogenic origin (although some
f them could be), we decided not to implant a pacemaker
f
B
u
pent and how it is split into four different episodes.
although the HV interval was prolonged, there was a good
ehavior at high frequencies) until a more accurate diagnosis
ould be established. So, we decided to implant a subcuta-
eous loop recorder (RevealTM, Medtronic, Minneapolis, MN,
SA) in July 2009.
In August 2009, the patient consulted the emergency
oom because of a new syncopal event while he was sleep-
ng. His wife discovered him cold, cyanotic, and with
uttural sounds. She tried to activate the device, but it was
nsuccessful.
When the cardiologist on duty interrogated the device,
here was one unique automatic episode which had been
plit into four different episodes cataloged as long asystole
Fig. 1). There were no manual activations.
At the beginning of the automatic episode (called Episode
), a clear sinus rhythm could be distinguished at a heart
ate of 65 beats per minute, followed by some noise of a
robable muscular origin where it was still possible to check
he persistence of at least three or four more beats in sinus
hythm before continuing with asystole (Fig. 2). Finally, in
he fourth episode recorded, we checked the initial return
o the previous sinus rhythm of the patient (Fig. 3).
The diagnosis of asystole was made, so the patient was
eferred to the intensive care unit. A ﬁnal report from the
edtronic Company was requested in order to conﬁrm the
iagnosis and to rule out channel saturation due to a seizure
vent. Characteristic signals of poor contact or channel
upersaturation (i.e. 6Hz) were not present after applying
mathematical model of signal analysis, and it could be
ossible to conﬁrm the sinus activity before and after the
systole.
We hypothesize that maybe a focal abnormality in the
emporal lobe highlighted by the PET could act as a trigger
hich could cause an exaggerated cardioinhibitory reﬂex
ollowed by prolonged asystole. A Cylos DR-T (Biotronik,
erlin, Germany) pacemaker programmed in DDD-CLS stim-
lation was implanted due to its potential beneﬁts on the
revention and treatment of the vasovagal syncope [1].
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Figure 2 Clear sinus rhythm at a heart rate of 65 beats per minute could be distinguished, followed by some noise of a probable
pers
e
b
l
w
cmuscular origin. During this noise, it was possible to check the
the previous rate (arrows) to continue with asystole.
Some weeks later, a tilt test after reprogramming the
pacemaker into off was performed with a negative result.
He has been asymptomatic for the last 18 months.Discussion
We have presented the case of a patient with repetitive
syncope over 12 years, with a clinical origin not clearly
c
a
iistence of at least three or four more beats of sinus rhythm at
stablished, who had no accurate diagnosis after having
een assessed by several specialists. After a subcutaneous
oop recorder was implanted, an asystole was recorded and
e hypothesized that a focal temporal lobe abnormality
ould be acting as a trigger in the genesis of an exaggerated
ardioinhibitory reﬂex.
Various chronic and acute autonomic effects on the heart
re seen during epileptic seizures, and some have been
mplicated in cases of sudden unexpected death in epilepsy
e152 I. Gil-Ortega et al.
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eFigure 3 First beats after asystole that show t
SUDEP). The average incidence of SUDEP in patients with
efractor epilepsy was calculated to be 3.7/1000 patient-
ears [2].
Ictal bradycardia and asystole are autonomic symptoms
hat are rare during epileptic seizures, but they may con-
ribute to SUDEP [3]. SUDEP is probably the most important
ategory of epilepsy-related deaths, and results in 2—18%
f all deaths in patients with epilepsy [4]. Chronic auto-
omic dysfunction, either congenital or acquired through
eizures or medications, and structural changes of the heart
ay all predispose patients to SUDEP. An early onset of
pilepsy, long disease duration, high seizure frequency, and
t
g
a
bcovery of the patient to the ﬁnal sinus rhythm.
nti-epileptic polytherapy, acute autonomic changes dur-
ng seizures, in particular ictal bradycardia or transient
schemia, may indicate an increased and preventable risk
f mortality in patients with epilepsy [5,6]. However, there
s no deﬁnite epidemiologic evidence associating any of the
hronic or acute cardiac effects of seizures with SUDEP.
ases of SUDEP and near-SUDEP recorded during long-term
lectroencephalography monitoring offer some insight into
he potential mechanisms leading to SUDEP. These cases sug-
est that autonomic instability ending in cardiorespiratory
rrest may be provoked by postictal suppression rather than
y ictal activation of the autonomic nervous system.
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A new entity has been described, known as ‘‘ictal asys-
tole’’ (IA), in patients with focal epilepsy mostly from the
temporal lobes and has been implicated as a cardiac cause
of SUDEP [7,8]. The prevailing hypothesis is that lethal
bradyarrhythmia could be provoked by seizure-induced acti-
vation of autonomic centers in the brain through a direct
effect on postganglionic discharges on the heart [9—12].
ECG-triggered microstimulation of the left posterior insu-
lar cortex in the rat may lead to complete heart block and
asystolic death and electroconvulsive therapy in humans can
trigger asystole simultaneous with the onset of the electrical
stimulus, both suggesting a direct mechanism on the heart
[13,14].
However, the cardioinhibitory effect on the heart during
epileptic seizures could also reﬂect activation of the lim-
bic system mediated through medullary reﬂex centers as
seen in patients with vasovagal asystole (VVA) provoked by
fear, emotional stress, or pain [8]. A characteristic sequence
of events with progressive bradycardia eventually leading
to cardiac arrest has been described in VVA and a reliable
mechanism seems to exist, permitting the healthy heart to
escape from the excessive vagal tone and to recover without
the need for cardiac resuscitation [8,15].
Ictal bradycardia and asystole may be of relevance in
epilepsy patients presenting with syncope as well as trau-
matic falls, and are a potential contributor to SUDEP. The
literature on IA is anecdotal and consists of case reports and
small case series. Guidelines for the care of patients with
IA are lacking. Insertion of cardiac pacemakers may prevent
potentially traumatic syncopes and life-threatening cardiac
arrests. Several authors have recently published several case
reports which show the potential beneﬁts of a pacemaker
implantation avoiding the life-threatening events in these
patients [10,16]. In our opinion, cardiac pacemakers should
be considered in all patients with IA as it prevents ictal falls
and possibly SUDEP, although additional epidemiologic stud-
ies on high-risk populations and access to recorded cases of
ictal syncope or SUDEP may provide more details about the
exact sequence of events leading to death and thus guide
the development of possible preventive strategies.
Appendix A. Supplementary dataSupplementary data associated with this article can
be found, in the online version, at doi:10.1016/
j.jccase.2011.02.007.
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